mechanical, chemical (pesticides, fertilizers, petrochemicals), height (ladders, buildings), sharp tool, and sexual abuse hazards. As a result, children working on farms experience high rates of injury, illness, and mortality. [8] [9] [10] [11] Although children are allowed to work in this hazardous industry, little research has documented risk factors for immediate injury and illness among these children, or determined the long-term health and developmental consequences of this work. Studies published between 1997 and 2007 addressed a variety of child agricultural health and safety issues, but focused on children working on parent-operated farms rather than children hired to work on farms not operated by a parent or other relative. [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Since 2007, McCurdy has examined the occupational health and safety of California high school students working on their parents' farms, comparing them to high school students hired to do farm work. [24] [25] [26] Gorucu et al 27 examined occupational and non-occupational "youth" (under age 20) farm fatalities. Jinnah et al 28 found that permissive parenting, defined as laxinconsistent disciplining, predicted unsafe farm behaviors. Summers et al 29 examined the safety and health perceptions of parents and their children working on farms engaged in local market production. Kim et al 30 found variation in the agricultural injuries experienced by different classes of Canadian children (eg, rural-living farm children, rural-living non-farm children, rural First Nations children), and argued that specific strategies are needed to prevent agricultural injuries in each group.
Children hired to work on farms are particularly vulnerable. 5 Like adult farm labor, a large proportion of these children are minority, particularly Latinx. 31 In addition to other hazards, some migrant hired child farmworkers are unaccompanied by parents or other adults. 32 The limited research on the occupational health and safety of hired child farmworkers includes analysis of data on youth farmworkers from the 2000-2009 National Agricultural Workers Survey (NAWS), as well as regional studies of child farmworkers conducted on the West Coast (Washington, Oregon, California), in Texas, and in North Carolina (NC).
In an analysis of "youth" farmworkers aged 14-18 years, Gabbard et al 31 used NAWS data to provide an overview of child farmworker personal characteristics and field sanitation. They estimated that, between the years 2000 and 2009, approximately 84 000 youth aged 14-18 years work as farmworkers each year. These youth were largely (85%) male and most (74%) had been in the United States for less than 2 years. Most (60%) reported Spanish as their primary language. Most reported that their employers provided sufficient materials (water, soap, towels) for field sanitation, and 75% reported receiving pesticide training. However, the high proportion of 18-year-old adults in the sample (45% of the entire sample) makes direct comparisons with studies of child farmworkers difficult and unreliable.
About half (53%) of the 140 youth interviewed by Perla et al 33 in
Washington's Yakima Valley reported receiving safety training, but few could correctly identify legally restricted tasks considered hazardous for youth workers. McCauley et al 34 reported that onethird of the 108 adolescent farmworkers they interviewed in Oregon received pesticide training, although 21 .6% reported work that involved mixing or applying agricultural chemicals. In focus groups with Oregon adolescent migrant farmworkers, Salazar and colleagues 35 found that they were aware of the risks from pesticide exposure, but varied in their perceptions of their personal vulnerability.
In California, McCurdy and Kwan 26 compared Latinx and non-Latinx high school students working on California farms in the previous year.
Most of the non-Latinx students were working on farms owned by their parents, while the Latinx students were hired to work on farms not owned by family members. Latinx students worked fewer hours and were less likely to perform hazardous tasks that involved tractors, machinery, and chemicals than were non-Latinx students. HennessyBurt et al, 36 using data from the MICASA Study, reported that the 36 adolescent farmworkers they interviewed who were employed in the previous 12 months worked an average of about 4 weeks in the previous year doing a variety of agricultural tasks. 
| Participant recruitment
Inclusion criteria were (1) age 10-17 years at recruitment; (2) selfidentify as Latinx; (3) employed to do farm work in past three months;
and (4) fluent in Spanish or English. Both female and male child farmworkers were eligible. The study had no exclusion criteria.
Interviewers developed lists of potential participants by working with community partners and through their own networks. When a potential participant was identified, the interviewer contacted the child's parents to explain the study, ensured the child met the inclusion criteria, discussed the monetary incentives for participation in the study, and obtained signed parental permission for the child's participation.
The interviewer then spoke with the potential participant, again reviewing the study, inclusion criteria, and incentive, and obtained signed assent. Participants will be maintained in the study should they stop being employed in farm work. A few of the potential participants were "unaccompanied minors," individuals under age 18 years who do not live with a parent or legal guardian. 5, 32 The Institutional Review
Board approved recruiting these individuals without parental permission. Two hundred and two participants aged 10-17 years were recruited from May through November, 2017 (Table 1) . Participants resided in 20 NC counties (Figure 1 ). Because interviewers worked through community partners, the number of potential participants or their parents who refused to participate is not known.
| Data collection
The survey interview questionnaire was developed to include measures needed to address the overall study specific aims. Items from existing questionnaires and scales (eg, particularly those used by McCurdy et al, 24 Arcury et al, 42 and Kearney et al 44 ) were used whenever possible. The study's Professional and Youth Advisory Committees reviewed the questionnaire content, and the wording of specific items. 45 The English version of the questionnaire was translated to citiprogram.org/en/homepage/). Interviewers had to successfully complete an audio recorded or observed practice interview before they were certified to contact participants.
| Measures
Five sets of participant measures are included in this analysis: (1) personal characteristics; (2) educational characteristics; (3) work characteristics; (4) wage characteristics; and (5) Educational characteristics included currently enrolled in school (dichotomous), last grade completed (3-5, 6-8, 9-11, 12) , and for those enrolled in school, school location (NC, another state, another nation).
Participation in summer school, after school programs, summer camp, or migrant education were dichotomous measures. Among those currently enrolled in school, dichotomous measures of when they worked relative to school included worked during the previous fall semester, and whether they worked on a school day that semester;
worked during the previous spring semester, and whether they worked on a school day that semester; worked during summer break; and worked on holidays. Whether they missed school due to work, whether they missed participating in summer programs due to work, or ever repeated a grade were dichotomous measures.
Work characteristics included whether the participant was a migrant worker (changed residence from another state to do farm work), and the years worked in agriculture (1, 2, 3, 4, 5 or more).
Working with their father, mother, sibling, aunt or uncle, cousin, other relative, and worked with at least one relative when doing farm work were dichotomous. Number of weeks worked in the last three months Who received their pay (participant versus parent) was one wage characteristic measure, as well as whether they were ever paid by cash or ever paid by check. Piece rate was dichotomous; among those paid at piece rate, whether their actual work hours were recorded, and whether they were paid at least minimum wage were dichotomous.
Other measures included being paid by the hour (dichotomous), and their hourly pay in dollars if paid by the hour (less than $7.25, $7.25-$7.99, $8.00-$8.99, $9.00-$9.99, and $10.00 or greater). Measures of unpaid work time (time at work during which they could not work)
were whether they traveled from field to field, and whether they were paid for that time; whether they waited for crops to dry, and whether they were paid for that time; and whether they waited for equipment repair, and whether they were paid for that time. Paid overtime is a measure of increased pay rate when they worked more than 40 h per week.
For job characteristics, dichotomous measures for crops with which the participant worked in last week included tobacco, berries, tomatoes, sweet potatoes, green peppers, squash, hot peppers, cucumbers, melons, and other. Individuals could work with more than one crop in the last week. Dichotomous measures for tasks the participant performed in the last week worked included harvesting, topping tobacco, pulling weeds, loading, planting, driving a vehicle (other than a tractor), setting up sticks (for tomato plants), barning tobacco, driving a tractor, and irrigating. Individuals could perform more than one task in the past week.
| Analysis
Descriptive statistics (count, percent) were calculated for personal, educational, work, wage, and job characteristics of interest. Associations between selected personal characteristics (age group, migrant status, region) and work and wage characteristics (work: works with relative, number of days worked per week; wage: child or parent paid, mode of pay) were examined using Chi-square or Fisher's exact tests as appropriate. Likewise, Chi-square or Fisher's exact tests were used to examine differences between the same three personal characteristics and selected job characteristics (crop: tobacco, berries, tomatoes, sweet potatoes; task: plant, cultivate/weed, harvest, top, and drive a vehicle). All analyses were performed using SAS version 9.4 (SAS Institute, Cary, NC) and P-values of less than .05 were considered statistically significant.
3 | RESULTS
| Personal characteristics
Over one-third (37.6%) of the participants were female ( 
| Educational characteristics
Most (95.1%) of the participants were currently enrolled in school ( 
| Work characteristics
Thirty-six (17.8%) of the participants were migrant workers (Table 4) .
About one-third (34.7%) had worked in agriculture for one year, with 18.3% having worked in agriculture for 4 or more years. The great majority (87.1%) of these child workers worked with a relative; 
| Wage characteristics
Three-quarters (76.7%) of the participants were paid directly for their work, with the pay for 23.3% being given to their parents (Table 5 ).
Most 
| Job characteristics
Most (57.4%) of these child workers had worked in tobacco in the last week they worked before their interview (Table 6 ). Other common crops in which they worked in the previous week were berries (25.7%), tomatoes (16.3%), and sweet potatoes (14.4%). The most common tasks in the previous week were harvesting (50%) and topping tobacco (50%). Other common tasks were pulling weeds (41.1%), loading (27.2%), and planting (14.9%). A small number of child workers drove a vehicle (7.4%) or a tractor (3.0%).
3.6 | Associations of selected personal characteristics with selected work, wage, and job characteristics 32 (71.1%) of those in the West were migrants, while 4 (2.6%) of those in the East were migrants (P < .0001). We selected work, wage, and job characteristics based on their variability and statistical independence.
We do not report associations of gender with these characteristics because gender had a significant association with only one characteristic; a smaller percentage of girls (6.6%) than boys (19.1%) worked in sweet potatoes (P = .014).
Although the majority of all child farmworkers worked with at least one relative, more of those aged 10-13 years (97.7%) versus those aged 14 or 15 years (90.6%) and aged 16 or 17 years (80.0%)
worked with a relative ( 
| DISCUSSION
This paper provides an overview of the research design we are using for a large, multicomponent study to document the work experiences of hired Latinx child farmworkers and to determine the associations of these work experiences with their health and developmental outcomes. It also provides a summary of the personal, educational, and occupational characteristics of the hired Latinx child farmworkers participating in this research. The community-based participatory framework 47 for this research ensures involvement by those providing services and advocating for child farmworkers, as well as those who were child farmworkers. This increases the likelihood that the research results will address the needs of child workers, advocates, and health and education providers.
The characteristics of the child farmworkers who participated in this study reflect those reported in earlier surveys conducted in NC among 10-17 year olds, 42 and among 14-18 year old farmworkers in Texas 39 and in Washington. 33 Most (about 80%) were born in the United States, and they tend to be long term residents of the state in which they were interviewed. This differs from the California youth in the MICASA project, 36 55.5% of whom were born in the United States.
English language use varied regionally; 84.2% of our participants spoke English and preferred being interviewed in English, while about 70% of the Washington 33 and California 36 participants preferred English.
Among Texas child farmworkers, 18.1% preferred English and 38.5%
equally preferred English or Spanish. 39 The percent of girls employed as farmworkers was similar across studies. In our study, 37.6% of our participants were girls. In Texas, 40 .7% of participants were girls 39 and in Washington, 39.3% of participants were girls. 33 In California, 37.6% of all participants were girls, with 28.6% of those who were employed as farmworkers in the past 12 months being girls. 36 McCurdy and Kwan's 26 analysis of Hispanic high school student agriculture workers differs from other studies, with only 17 of 212 (8%) of these students being girls. Our analysis found that gender was not related to any work characteristics that we examined; McCurdy and Kwan 25 reported a median of 624 h per year worked by Hispanic boys, and of 189 h per year for Hispanic girls. Our future analyses will examine potential gender differences in work experiences, including sexual harassment, and developmental and psychological outcomes.
Most of the child participants lived and worked with family members, as was the case with child farmworkers participating in other studies. 25, 33, 36, 39 At the same time, almost 1-in-10 (8.9%) of the children participating in our study lived with neither parent, although most of these individuals lived with another relative. These 18 participants were unaccompanied minors. 5, 32 Unlike the studies conducted by Shipp et al 39 employment. 33, 36 Migration increases the vulnerability of child farmworkers, particularly when they are unaccompanied. 32 All migrant child farmworkers experience repeated changes in school and health care providers; those who are unaccompanied may lack social support and experience the stresses of economic independence. 25 Two ideal types 51 for NC child farmworkers emerge from the data, one for the West and one for the East regions. These ideal types provide insight into important differences among hired child farmworkers, and needed differences in approaching problems experienced by these children. Child farmworkers in the West are more likely to be migrant and foreign born. They often work 6 or 7 days each week.
Most work piece rate, with a substantial number having their pay given to a parent. Almost half are paid by check. About a quarter drive equipment at work. This profile indicates that they are at greater risk for school disruptions, and subject to more immigration problems.
They are also at greater risk for occupational injuries due to their extensive work schedules, working piece rate, and to their driving farm equipment. Their pay going to a parent increases the risk of exploitation by their supervisors shorting the combined remuneration by manipulating the total hours worked or the pay rate.
Child farmworkers in the East are generally seasonal (they work in the area in which they live, and do not migrate for work), born in the 
| CONCLUSIONS
This research study has enrolled a large and diverse sample of NC child farmworkers. These child farmworkers are similar to those recruited for studies in Washington, California, and Texas. The data collected by the NC study expands examination of some participant characteristics, and, with the longitudinal data collection, will allow analysis of how this work affects child health and development.
This introduction to the study design and participant characteristics indicates several important issues for further analysis. These include the effect of migration on educational disruption and occupational injuries, the association of piece rate with occupational injuries, and the effects of tobacco work on child health. Ongoing analyses of these data will address these and other questions. In addition, the results of this study will be made available to policy makers to ensure that they are aware of the potential negative outcomes of paid child farm labor. 55 
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